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(57) The field assembly includes a field shell 45 of generally T-shaped radial cross-section and molded of powdered metal, 
a plastic bobbin 55 for supporting a winding 54, and a plastic bobbin ring 65 which covers part of the field shell 45 and which 
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the bobbin flange 57. The bobbin ring 65 includes a cap 90 whch interfits with the block 75 to retain the leads. The 
assembly may be used in a clutch for controlling vehicle air conditioning compressor. 
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* . , • Field Assembly For An Electromagnet 2 2A3? 3^ 

Backgrou nd cf the Invention 

This invention relates to a field assembly for an 
electromagnet and, more particularly, to a field assem- 
bly for use in an electromagnetic coupling such as an 
electromagnetic clutch or brake. A field assembly for 
an electromagnetic coupling is disclosed in Olsen 
United States Patent 4,210,890. 

In general, a field assembly for an electromagne- 
tic coupling comprises a bobbin molded of plastic and 
defined by a central tubular spool and by a pair of 
annular flanges which project radially outwardly from 
the ends of the spool. A coil is supported by the 
bobbin and is formed by multiple turns of comparatively 
small diameter magnet wire wound on the spool between 
the flanges. Typically, a terminal block is molded 
integrally with and projects axially from one of the 
flanges of the bobbin. The two ends of the coil of 
magnet wire are either connected electrically to metal 
terminals on the terminal block or are spliced to 
larger diameter and heavily Insulated lead wires which 
extend from the terminal block. 

Prior field assemblies also comprise a shell 
stamped from steel or other material having a low 
magnetic reluctance. The shell supports the bobbin and 
defines magnetic poles. When the coil Is excited by a 
voltage source, magnetic flux threads through the shell 
and creates a magnetic field which, in most electro- 
magnetic clutches and brakes, serves to attract a rota- 
ting armature into frictional engagement with a coact- 
ing member so as to engage the clutch or brake. 

Electromagnetic clutches are widely used in con- 
junction with air conditioners for vehicles and serve 
to selectively establish a drive between the air condi- 
tioner compressor and the vehicle engine. When used in 
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niittina hi9h torque and yet mutt be tadlally .„d 
axially compact a„a Ught t„ weight. Also, the clutch 
".ust be reliable and capable of experiencing a Ion, 
service life. ' 

Cost is a major factor in the desl,™ of an 

sor^MfL"": " conditioner compres- 

=lu;chel T ""-""O" usually require different 
Clutches and. even if the sa„e basic clutch Is used 
with the same compressor, different electrical terminal 

used with different makes and models of vehicles, it 
llaTTV,^" '° basically different toolin, 

equip^'rl ' -nufacturlng and assembly 

equipment for several different versions of clutcLs. 

relatively low volumes, the tooling cost can make th. 
clutch prohibitively expensive. 

Summary n f the Tt»».nn.- 

provll!' °' invention is to 

provide a new and improved electromagnetic field «sem 
^ly having components which can be firmed by"od„Ur 

a'L :LiT'" "^"^ l i- 

able tooling so as to significantly reduce the cost of 

providing tooling tor making a variety of fl.L 

blies for Ai^^ . vatiecy ot field assem- 

blies for different electromagnetic couplings. 

A more detailed object of the Invention is to 
^ho e'^h!?! T'""" ' "-em My 

Zil lT inexpensive molds or by molds 

Which may be easily, modified through the us. of 
inserts. 
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A further object is to provide a bobbin which, 
through the use of modular tooling, may be made with 
various terminal configurations to accommodate the 
diff rent terminal requirements of different applica- 
tions. 

Another object of the invention is to provide a 
field assembly in which the bobbin and the field shell 
are secured to one another in an extremely simple, 
inexpensive and effective manner. 

Still another object is to provide a novel bobbin 
ring which helps secure the bobbin and field shell, 
which environmentally protects part of the field shell 
and which serves to retain and support the lead wires 
of the field assembly. 

The invention also resides in the provision of a 
unique bobbin having effective and inexpensive means 
for permitting connection of the magnet wire and the 
lead wires and for helping to retain and reliably sup- 
port the wires. 

These and other objects and advantages of the 
invention will become more apparent from the following 
detailed description when taken in conjunction with the 
accompanying drawings. 

Brief Descript ion of the Drawings 

FIGURE 1 is a sectional view taken axially through 
a typical electromagnetic coupling equipped with one 
embodiment of a new and improved field assembly incor- 
porating the unique features of the present invention. 

PIG. 2 is a perspective view of the field assem- 
bly. 

FIG. 3 is an exploded perspective view of the 
three major components of the field assembly. 
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PIG. 4 is an enlarged fragmentary cross-section 
taken substantially along the line 4-4 of fig. 2 

FIG. 5 is a cross-sectional view on a still'iarger 
scale and taken substantially along the line 5-5 of 
FIG. 2. 

PIG. 6 is an enlarged perspective view of a por- 
tion of the bobbin. 

FIG. e is . front .l.«tlonal view showing th. 
bobbin rm, attached to the bobbin and partially cover- 
mg the terminal block. 

FIG. 8A is a view similar to PIG. 4 but shows 
another version of a field assembly. 

ino JlV^l * ^"S^entary radial cross-section show- 
ing a field assembly with a modified bobbin ring. 

FIG. 10 is a fragmentary radial cross-section 
showing a field assembly with modified means for 
attaching the bobbin to the field shell. 

FIG. 11 is an exploded perspective view of a 
bobbin with a modified terminal block. 

illuJ!!: i^'^ ^ P"3Pective view of the components 
Illustrated xn FIG. 11 but shows the components in 
assembled relation. 

.nn.J^''' """.^^ * perspective view of a bobbin with 
another version of a terminal block. 

FIG. 14 is an exploded perspective view of the 
components of still another embodiment of a terminal 

FIG. 15 is a perspective view showing the com- 
H'tion?' — ^le^ 

inal b^'." ! Of a different term- 

;::itio: - open 
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FIG. 17 is a perspective view of the terminal 
block of PIG. 16 and shows the cap closed and fully 
assembled. 

FIG. 18 is an exploded fragmentary persp ctive 
view of still another embodiment of a bobbin and bobbin 
ring. 

FIG. 19 is a fragmentary perspective view of yet 
another bobbin. 

Detailed Description of the Preferred Embodiments 

For purposes of illustration, the present inven- 
tion has been shown in connection with an electro- 
magnetic coupling 10 which could be a brake but which 
herein is in the form of an electromagnetic clutch. 
The clutch 10 is shown as being used in conjunction 
with an automobile air conditioning compressor 11 hav- 
ing a tubular nose 13 for mounting the clutch and hav- 
ing a drive shaft 14 which extends through the nose. 

The clutch 10 includes an electromagnet formed in 
part by a field assembly 15 having a coil 16 adapted 
for connection to a voltage source, the field assembly 
to be described in more detail subsequently. The 
electromagnet further comprises an annular rotor 22 
rotatably journaled on the nose 13 of the compressor 11 
by a bearing 23 and adapted to be driven from the 
engine of the vehicle by an endless belt 24. The rotor 
is substantially U-shaped in radial cross-section and 
includes inner and outer concentric pole rings 25 and 
26 made of a material having low magnetic reluctance, 
the inner pole ring being secured to the outer race of 
the bearing. Several axially spaced grooves extend 
circumferentially around the outer side of the outer 
pole piece ring and interfit with coraplemental ribs on 
the inner side of the drive belt. Accordingly, the 
outer pole piece defines a pulley for the belt. 
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Connected to and ©vfA^^i^ . ^ 

25 .nd 26 of th. rotor , 

face 30 Which l! Tr , " '"'"9 

wnion 13 elrcumferentJaHy slott.d („ . _ 

poxes. Located 1„ opposln, r.Iatlo' to t ^lo, ,,0. 
30 Is an armature assembly 35 havln, a tubular hub « 

r:::r: tr — 0":^:^::^-- 
a ::h~^ j—r 

armature «sc « o. the armatu^ fssl^rn ".r: 

result, the armature dlsn 4e 1 

en,a,e.e„t .th the rot^ L'crTj":: c'::;::":; 

armature assembly fco r«^ii♦.-. i , ^oupxe tne 

^ • ^ rotate in unison with the Ki»i«. 

::::::u::r;o :::\t."ttr 

pressor 11. «h. the c" 11 "i!?' 
resUiently yUld.bly de 3 pu iT!:' 
40 away fron the rotor tac. ,o! 

The present invention cont-niojat.s ,s 
o: a new and Improved fi.n provision 
relatively low ?„ h.' " " 

field assembly may be o,"! components ot the 

relatively Ine.LL^e I^f""'.^^ « by 

- . result. diH::::: z^^izruir- 

different clutches 10 or to. Titf ""-''li.s for 

applications may be r,rZJ.Z "»Pre»sor 
Moreover, the cL^„L! ! °" " 'oonomical basis. 

component, o( the field assembly J.nd 



themselves to quick and easy assembly and result in a 
field assembly which is reliable and durable. 

More specifically, the field assembly 10 shown in 
the embodiment of PIGS. 1 to 8 includes a shell 45 
(FIG. 3) which Is attached to the compressor 11 and 
which supports the coil 16. The shell is made of a 
material having low magnetic reluctance and, for 
economy of manufacture, preferably is molded of 
powdered metal. By virtue of molding the field shell, 
field shells of various sizes and configurations can be 
made with tooling which costs substantially less than 
forming punches and dies for making conventional 
stamped field shells. 

The field shell 45 is of unique configuration in 
that the shell is basically T-shaped in radial cross- 
section (see PIGS. 1, 2 and 4). Thus, the shell 
includes a central tubular hub 46 and a flange 47 pro- 
jecting radially outwardly from the hub between the 
ends thereof, the thickness of the flange being sub- 
stantially greater than the thickness of the hub. One 
end portion 46A of the hub is formed with a radially 
inwardly extending annular lip 48 which is clamped 
between the end of the compressor 11 and a retaining 
ring 49 (PIG. 1) on the nose 13 of the compressor. A 
keyway 50 (PIG. 3) formed in the lip coacts with a key 
(not shown) on the compressor to prevent rotation of 
the field shell. 

As shown in PIG. 1, the other end portion 46B of 
the hub 46 suj?ports the coil 16 and is telescoped over 
the inner pole ring 25 of the rotor 22 with running 
clearance. In a similar manner, the flange 47 is tele- 
scoped with running clearance into the outer pole ring 
26. With this arrangement, a narrow annular air gap 51 
is defined between the outer diameter of the inner pole 
ring 25 of the rotor 22 and the inner diameter of the 
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hub 46 Of the field Shell 45 while . simUar annular 
air 9ap 52 is defined b tween the outer periphery of 
the flange 47 of the field sh 11 and the inner dLeter 
Of the outer pole rln, 26 of the rotor. «hen the coil 
16 is excited, flux threads the path 41 and cuts 
between the flan,. 47 of the field shell and the outer 
pole rxn, 26 of the rotor across the air ,.p 52. ZlV 
back and forth across the air gap 42 between the fric- 
tion face 30 Of the rotor and the armature disc 40 of 
the armature assembly 35. and completes the path 
between the rotor and the field shell by cutting across 
the a.r gap 51 between the inner pole ring 25 and the 

The field shell 45 of generally T-shaped radial 
cross-section is in contrast to more conventional 
shells having a U-shaped or J-shaped radial cross- 
section and enables the flange 47 to be thickened rela- 
tive to the hub 46 so as to permit . greater volumlof 

If J. f """" " -°"ed 

ll/Z A °' "ub 

me^t, , '"-"ina 'o the requlre- 

Z l\lL: "'f""^" °' =l"ch by using inserts 

in a Dasic mold, 

.y, " supported on the end portion 46B of 

the hub 46 Of the field .hell 45. Herein! the coll is 
ormed .y multiple turns of relatively small diam:.r 
(e.g.. 22 gauge) magnet wire 54 (PIGS. 4 and 5). wound 
hel cally on a bobbin 55 and having a starting end 

bobbin 55 xs molded of olastlf* , ^ 

. , , pxastic and includes a central 

5 : r.:T' " ' '° « -^s 

radt^ll % *«*9rally with and projecting 

ad ally from the ends of the spool. The magn!t wire 
54 >s wound on the spool 56 of the bobbin 55 and is 
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located between the opposing inboard faces of the 
flanges 57 and 58. 

In this instance, the bobbin 55 is installed on 
the shell 45 by telescoping th spool 56 of the bobbin 
onto the end portion 46B of the hub 46 of the shell to 
locate the outboard face of the flange 57 of the bobbin 
in face-to-face engagement with the opposing face of 
the flange 47 of the shell. In keeping with the inven- 
tion, quick and easy attachment of the bobbin to the 
shell is effected by means of angularly spaced pins 60 
(FIGS. 3 and 4) formed integrally with and extending 
axially from the outboard face of the flange 57. Here- 
in, there are three such pins and they are adapted to 
project through three angularly spaced and axially 
extending holes 61 formed through the flange 47 of the 
shell. After the pins 60 have been inserted through 
the holes 61, retaining means on the free ends of the 
pins hold the bobbin and the shell in assembled rela- 
tion. 

While the retaining means may take various forms 
as will become apparent subsequently, the preferred 
retaining means is in the form of a bobbin ring 65 
(FIGS. 2 to 5) molded of plastic and adapted to lie in 
face-to-face engagement with the side of field shell 
flange 47 located opposite the bobbin 55. Three angu- 
larly spaced and axially extending holes 66 (FIGS. 3 
and 4) are formed in the bobbin ring and are shaped in 
accordance with the shape of the free end portions of 
the pins 60. After the pins have been inserted through 
the holes 61 in the field shell flange 47, the bobbin 
ring 65 is slipped over the pins. The pins are then 
subjected to an ultrasonic welding operation while the 
components 45, 55, .and 65 are held in axially clamped 
relation. As a result, the free end portions of the 
pins bond with the walls of the holes 66 in the bobbin 



ring 65 so as to secure the bobbin ring and the bobbin 
55 to the field shell 45. 

AS Shown most clearly in PIG. 3, three angularly 
spaced pads 67 are molded on the exposed face of the 
bobbin ring 65 in the vicinity of the holes 66. The 
pads enable the length of the holes to be greater than 
the nominal thickness of the bobbin ring and thereby 
provide adequate material to effect a strong weld with 
the pxns 60. An annular Up 68 of short axial length 
extends around the inner margins of the pads 67 and the 
inner diameter of the bobbin ring 65 and is piloted 
onto the end portion 46A of the hub 46 of the shell 45 
to provide a relatively wide support band between the 
bobbin ring and the hub. 

45 ,„rth^K^K^/*"' " """^ -hell 

4 5 ana the bobbin 55 In assen.bl,a relation but also 

serves to cover ana environmentally protect the 

IIZIT I'" °l ^i"" '"e 

opposite face of the fl.„,e 47 Is covered and protected 
by the bobbin flange 57 and since the outer clrcu^! 
ferenc. o the flange 47 is covered by the outer pole 
ring 26 of the rotor 22, it is unnecessary In ^ny 
cases to paint the field shell for the sake of appear- 
ance and environmental protection. Accordingly, the 
bobbin rxng reduces the cost of producing the «eld 

A major problem in the manufacture of a field 
assembly resides in the difficulty in guiding the end 
portions S4A and 54B of the magnet «ire 54 o!t of h! 
bobbin 55, in connecting the magnet wire end portions 
to conductor means adapted to be connected to the 
voltage source, and in adequately protecting and 
mechanically supporting the magnet wire end portions 
and the conductor means. The present InventHn co«em- 
plates a unique construction which facilitates fast and 
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easy manufacture of these aspects of the field assembly 
and which results in a mechanically strong and electri- 
cally sound support and connection for the magnet wir 
end portions and the conductor means. 

More particularly, and in the embodiment shown in 
FIGS. 1 to 8, the conductor means are in the form of 
electrical leads 70A and 70B for connecting the voltage 
source to the magnet wire end portions 54A and and 54B, 
respectively. Each lead includes an outer insulating 
sheath 71 (PIG. 6) and further includes a conductor 72 
made of several strands of twisted wire such as 22 
gauge wire. The insulating sheath 71 of each lead 70A, 
70B is stripped back adjacent one end portion of the 
lead to enable the end portion of the conductor 72 to 
be connection electrically to the respective magnet 
wire end portion 54A, 54B. Due to the insulating 
sheaths, the diameter of the leads 70A, 70B is signifi- 
cantly greater than the diameter of the magnet wire 54. 

Pursuant to the invention, the bobbin 55 is formed 
with a block 75 which defines a platform for supporting 
portions of the leads 70A and 70B. In the embodiment 
shown in FIGS. 1 to 8, the block or platform 75 is 
molded integrally with and projects axially from the 
outboard face of the flange 57 of the bobbin 55. When 
the bobbin is assembled with the field shell 45, the 
block 75 extends into a window 76 (FIG. 3) formed 
axially through the flange 47 of the field shell 45, 
the window herein being defined by a notch which opens 
radially out of the outer periphery of the flange. The 
exposed axial face of the block either terminates short 
of or is flush with the adjacent face of the flange 57 
so as to avoid interfering with the bobbin ring 65. 

Formed in the outer side of the block 75 are two 
grooves 77A and 77B (FIGS. 6 and 7) for receiving por- 
tions of the leads 70A and 70B, respectively, each 
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groove opening radially out of the block and also open- 
ing axially out of the exposed axial face of the 
block. The grooves curve about a half-round center 
post 78 of the block and define a semi-circle around 
the post when the bobbin is viewed radially from the 
free end of the post. As shown most clearly in FIG. 7 
the groove 77A is somewhat deeper than the groove 77B ' 
and has a straight portion 79 (PIGS. 5 and 7) which 
extends between the flange 57 and the post 78 and term- 
mates at the left side (pig. 7) of the block 75. A 
straight groove portion 80 is formed in the right end 
portion Of the block 75 at the same elevation as the 
Shallow groove 77A and is located adjacent the flange 

with the foresoln, .rranjement, the iead 70A „ay 
be seetea in the curved groove 77A end looped around 
the post 78 Into the straight groove portion 79. The 
lead 70B is seated in the curved groove 77B, loops 
reversely around the post in overlying relation with 
the lead 70A and then extends into the straight groove 
portion 80. AS a result, the two leads are Lcated and 
held angularly with respect to the block 75 and are 
9uided along the outboard face of the bobbin flange 57 

in keeping with the Invention, the out- 
board face of the bobbin flange 57 Is uniquely grooved 
and conf gured to receive and securely hold the e^ds 
70A and 70B. For this purpose, angularly extending 
grooves 81A and 81B (Pic 71 , , . """'"S 
face of th. <^«. 7) are formed in the outboard 

face of the flange 57. The grooves 81A and 81B extend 
- opposite directions from the block 75 and, at the 
block are located in substantial radial alignment with 
the groove portions 79 and 80, respectively. Portions 
Of the leads 70A and 70B are pressed Into and con ned 
by the grooves 81A and 81B, respectively. 
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Advantageously, the grooves 81A and 81B are pro- 
vided with means for securely retaining the leads 70A 
and 70B. Berein, these means comprise two opposing 
rows of spaced teeth 83 (FIG. 6) are formed along 
opposite edges of each groove* When the leads are 
pressed into the grooves, the teeth bite lightly into 
and grip the insulating sheaths 71 of the leads. Such 
gripping restricts lengthwise shifting of the leads and 
also prevents the leads -from popping out of the grooves 
during final assembly procedures on the coil 16 and 
prior to installation of the bobbin ring 65. 

As shown most clearly in FIG. 6, the exposed con- 
ductors 72 of the leads 70A and 70B are located in so- 
called potting cavities 85A and 85B formed in the out- 
board face of the bobbin flange 57 at the ends of the 
grooves 81A and 81B, respectively. The magnet wire end 
portion 54Pi, which is the innermost or starting end 
portion of the coil of magnet wire 54/ extends into the 
cavity 85A and is there spliced (by soldering* or by a 
splicing sleeve) to the exposed conductor 72 of the 
lead 70A, Ultimately, the cavity 85A and the toothed 
portion of the groove 81A are filled with an ultra- 
violet curable potting compound which , when cured, 
insulates the splice and immobilizes the magnet wire 
portion 54A and the adjacent portion of the lead 70A. 
To facilitate transition of the magnet wire portion 54A 
from the spool 56 to the cavity 85A/ the periphery of 
the bobbin flange 57 is formed with a notch 86A (FIG. 
6) and, in addition, the cavity 85A is notched adjacent 
the notch 86A as indicated at 87A thereby to permit the 
magnet wire end portion 54A to cross over the flange 57 
and enter the cavity. A shallow groove 88 is formed in 
the inboard face of the bobbin flange 57 and guides the 
magnet wire end portion 54A from the spool 56 to the 
notch 87A. 
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The magnet wire end portion 54B is the outermost 
or finishing end portion of the coil of magnet wire 54 
and extends into the potting cavity 85B via a generally 
V-shaped notch 86B (FIG. 6) in the periphery of the 
bobbin flange 57 and an adjacent notch 87B in the end 
of the cavity. After the magnet wire end portion 54B 
has been spliced to the conductor 72 of the lead 70B, 
the cavity 85B and the toothed portion of the groove 
81B are filled with potting compound. 

In order to hold the leads 70A and 70B radially in 
the grooves 77A and 77B, the bobbin ring 65 is formed 
with a cap 90 (fig. 3) which herein is in the form of 
two angularly spaced and axially extending fingers 
which are molded integrally with the bobbin ring. 
During assembly of the bobbin ring with the field shell 
45, the fingers 90 slide on top of the post 78 and in 
straddling relation with a narrow web 91 (PIG. 7) which 
projects upwardly from the post. In addition, the 
fingers slide beneath a lug 92 on the upper end of the 
web. The fingers 90 cover the grooves 77A and 77B and 
the leads 70A and 70B therein and, once the bobbin ring 
has been secured to the pins 60, the fingers prevent 
the leads from popping radially out of the grooves 

As shown in PIGS. 3 and 8, a rather wide cut-out 
93 IS formed in the periphery of the bobbin ring 65 and 
leads to a relatively narrow slot 94 formed through the 
ring. Just prior to assembly of the ring with the 
f xeld Shell 45, the free portions of the leads 70A and 
70B are gathered by the edges of the cut-out 93 as the 
ring is turned counterclockwise (FIG. 3) and then are 
guided into the slot 94 during continued clockwise 
rotation of the ring to bring the fingers 90 into angu- 
lar alignment with -the block 75. When the bobbin ring 
IS fully assembled with the field shell 45, the slot 94 
helps retain the leads. 
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To sununarlze, the starting end portion 54A of the 
magnet wire 54 is located in the potting cavity 85A, 
the notches 87A and 86A and the groove 88 prior to 
winding of the wire on the spool 56 of the bobbin 55 
andr upon the completion of such winding, the finish 
end portion 54B is threaded through the notches 86B and 
87B and placed in the potting cavity 85B* The wire 
portions 54A and 54B make the transition from the spool 
into the cavities on comparatively large radii rather 
than sharp bends so as to reduce the danger of breaking 
or crimping the wire. 

After the leads 70A and 70B have been spliced to 
the magnet wire end portions 54A and 54B, the potting 
compound is placed in the cavities 85A and 85B and the 
toothed portions of the grooves 81A and 81B while the 
bobbin 55 is lying on its side with the cavities and 
the grooves facing upwardly. Thus, the bobbin is in a 
stable position to allow easy fixturing, to enable 
consistent control of the flow of an optimum quantity 
of potting compound into the cavities and grooves, and 
to reduce spilling of the compound. 

Once the leads 70A and 703 have been potted in 
place, tensile forces are imposed on the leads both 
during final assembly and installation of the field 
assembly 15 and when the field assembly is in service 
use. As a result, the insulating sheaths 71 of the 
leads tend to be stretched and reduced in diameter and 

if as usually is the case the potting compound is 

harder than the insulating sheaths, seams tend to form 
between the sheaths and the compound. By virtue of the 
teeth 83 gripping the sheaths, strain relief is 
afforded since each successive tooth takes up addition- 
al stress to stop the stretching of the sheaths and to 
help avoid the creation of seams between the sheaths 
and the potting compound. And, as mentioned above, the 
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teeth hold the leads 70A and 70B securely in the 
grooves 81A and 81B to insure that the leads are pro- 
perly positioned in the grooves during application and 
curing of the potting compound. 

After the potting operation has been completed, 
the leads 70A and 70B ar . placed in the curved grooves 
77A and 77B. By virtue of the leads curving in the 
grooves and around the post 78, the pulling stresses 
exerted by the leads on the potting compound and also 
on the splices are reduced so as to avoid fracturing of 
the potting compound and breaking of the splices. 

Once the leads 70A and 70B have been threaded 
through the grooves 77A and 77B, the bobbin ring 65 is 
assembled with the bobbin 55. The fingers 90 not only 
hold the leads in the groove but also transfer radial 
stress on the bobbin ring directly to the bobbin 55 as 
a result of the fingers engaging the upper end of the 
post 78 and the lower side of the lug 92, This pre- 
vents breakage of the bobbin ring. The fingers also 
prevent the leads from raising upwardly into contact 
with the rotor 22 so as to avoid cutting of the leads 
by the rotor. 

In the finished field assembly 15, the magnet wire 
starting end portion 54A exerts a tangential force 
which is opposed by an opposite tangential force from 
the finishing end portion 54B. Such oppositely 
directed forces assist in preventing rotation of the 
main coil of wire 54 on the spool 56 of the bobbin 55. 

In some instances, the bobbin ring 65 may not be 
required, m such a case, the pins 60 of the bobbin 55 
are merely inserted through the holes 61 of the field 
shell 45 as shown in PIG. 8A and then the free end of 
each pin is heat- staked in order to form an enlargement 
95 on the pin. The enlargements hold the bobbin 55 in 
assembled relation with the field shell 45. 



16 



FIG. 9 shows a modified field assembly 15* with a 
bobbin ring 65* which is used to secure the field 
assembly 15 to the compressor 11. For this purpose, 
the bobbin ring 65* is formed with a mounting element 
having an annular portion 96 which projects axially 
from the inner margin of the ring. A second annular 
portion or disc 97 is formed integrally with and pro- 
jects radially inwardly from the annular portion 96 and 
lies alongside the end of the compressor 11. Angularly 
spaced and axially extending pins 98 are formed inte- 
grally with the disc 97 and are adapted to be snapped 
into holes 99 in the compressor to secure the field 
assembly to the compressor. The field shell 45* may 
still be formed with a lip corresonding to the lip 48 
of the first embodiment or, as shown in FIG. 9, such a 
lip may be omitted. 

A field assembly 15" with a modified field shell 
45" and a modified bobbin 55" is shown in FIG. 10 and 
is constructed to establish a temporary assembled rela- 
tion between the field shell and the bobbin until such 
time as the bobbin ring 65" is installed. For this 
purpose, the pins 60" of the bobbin 55" are in the form 
of fingers having hooks 100 on their free ends. 
Instead of extending through holes, the fingers 60" 
snap within angularly spaced notches 101 formed in and 
opening radially out of the periphery of the flange 47" 
of the field shell. The snap fit holds the bobbin 
assembled to the shell until the bobbin ring 65" is 
installed and is ultrasonically welded to the hooks 
100. 

FIGS. 11 and 12 show a bobbin 55C having a plat- 
form-type terminal block 75C formed integrally with and 
projecting axially from the outboard face of the flange 
57C of the bobbin and adapted to fit within the window 
of the field shell. The platform 75C is formed with a 
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pa:c of slde-by-sld. ch.nn.ls 103 (Plo. 12, which 

""l"""' Potions Of a 

ZlZl T< ^-""''""'"y I-haped terminal. 104 

include horizontal portions 105 disposed in the 
channels in underlying relation with the «a,„et wire 

port^ns 1« """" '"i'""^^^ Proiectin, 

portions 106 extending from the channels. The terminal 
portions 105 are adapted to be soldered or other! "r 
connected to the magnet wire end portions while the 

nals (not shown) of lead wires. 

Ola. J"' to be covered by a 

extendLr/" " "> bavin, . radially 

extending sleeve 108 tor receiving the terminals 104 

fit into notches 110 in the sides of the platform l^c 
and to hoo. beneath the platform In order^: s! :r the 
cap to the Platform with a snap fit. The cap Is sho^n 
tuny assembled with the platform In riG. 12 

FIS. 13 Shows a platform 75D associated with a 
snap-on cap 107D having a shorter sleeve 108D nstead 
Of be.ng enshrouded by the sleeve, the portions 0 o o 
the terminals 104D project radially outwardly from th/ 

1 r:: zr"- - ^nte :ri' o™ r 

112 on the upper end of the sleeve 

lead,\r3\'!"K "^^ ^" 

ipUced L " " l"as being 

form^L "f" "-"-l- '"e plal 

Jormer i:: „'::::: — ^ » — - 

The can " ""^ accommodating the leads. 

'•">. i4 and after assembly in pig. 15 

simlllr!; It T\" " 9.nerally 

Similar to that of pigs. 14 and 15 but having an 

integral cap 107P tk*^ i ..i. , 

P 107P. The latter is swingably connected 
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to the platform by a living hinge 115 formed between 
adjacent margins of the cap and the platform. By 
pivoting the cap out of the hinge, the cap may be swung 
from an open position shown in FIG. 16 to a snap-closed 
position shown in FIG. 17. When the cap is op n, leads 
113F may be connected to magnet wire end portions 54F 
in the channels 103P'of the platform. 

A platform 75G which is virtually identical to the 
platform 75E of FIGS. 14 and 15 is shown in FIG. 18. 
In this instance, however, the platform, the wires 54G 
and the leads 113G are adapted to be covered by a cap 
107G molded integrally with and extending axially from 
the bobbin ring 65G. The cap telescopes with the plat*- 
form as an incident to assembly of the bobbin ring with 
the bobbin 55G and is formed with notches 114G for 
accommodating the leads 113G. 

FIG. 19 shows a bobbin 55H with a terminal block 
or platform 75H which receives the leads 113H but not 
the magnet wires 54H. Instead, portions of the magnet 
wires 54H extend along the outer periphery of the 
flange 57H of the bobbin and are held in channels 
defined in part by lips 120 on the flange. The end 
portions of the magnet wires are spliced to the conduc- 
tors of the leads in potting cavities 121 located 
adjacent the ends of the block 75H. The potting cavi- 
ties are open to the main winding of magnet wire and 
thus the potting compound securely holds the splice 
against the winding. Because the magnet wires termi- 
nate along the flange 57H, they do not make a sharp 
bend into the platform 75H» 

It will be apparent from the foregoing that the 
various platforms 75C to 75H may be used to effect 
different types of terminal connections for the field 
assembly depending upon the requirements of a particu- 
lar compressor manufacturer or particular vehicle manu- 
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and thus . common bobbin .ay be employed. Wbe.e sU,h! 
va .atlon, may be required in the platform, such v, - 
atlons may be eccommodat.d by using inserts in the 
basic mold for malcing the bobbin so as to avoid the 
""O Of a completely different mold. i„ some cases. 

Of th.T:K? ~^ '"e main bo^y 

Of the bobbin and a modular supplemental mold insert 
»ay be used for the specific platform. The same tool- 
ing concept may be applied to the bobbin ring when such 

'v all oo'lf °^ " ' 

various T, ^ producing the components of 

various designs of field assemblies. 
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\ y WE CLAIM: 

1. A field assembly for an electromagn t adapted 
to be excited by a voltage sourc / said field assembly 
comprising an annular bobbin molded of plastic, said 
bobbin having a generally cylindrical tubular spool and 
having an annular flange molded integrally with and 
projecting radially outwardly from the spool, said 
flange having inboard and outboard sides, a multiple 
turn winding of electrical wire supported on said spool 
adjacent the inboard face of said flange and adapted to 
be connected to said voltage source, a terminal block 
molded integrally with and projecting axially from the 
outboard face of said flange, a field shell molded of 
powdered metal having low magnetic reluctance, said 
shell having a tubular hub and having an annular flange 
formed integrally with and projecting radially outward- 
ly from said hub between the ends thereof whereby said 
shell is generally T-shaped in radial cross-section, a 
window extending axially through one end portion of the 
flange of said shell, said bobbin being assembled with 
said shell with the spool of said bobbin telescoped 
over one end portion of said hub, with the outboard 
face of the flange of said bobbin lying in face-to-face 
engagement with a first axially facing side of the 
flange of said shell, and with said terminal block 
extending into said window, and means for holding said 
bobbin in assembled relation with said shell. 

2. A field assembly as defined in claim 1 in 
which said means comprise a bobbin ring lying in face- 
to-face engagement with a second axially facing side of 
the flange of said shell. 
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3. A field assembly as defined in claim 2 further 
including lead wires connected to said winding, and 
coacting means on said terminal block and said bobbin 
Xing for supporting and retaining said lead wires. 

4. A field assembly as defined in claim 1 in 
which the axial thickness of the flange of said shell 
is substantially greater than the radial thickness of 
the tubular hub of the shell. 
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5. A field assembly for an electromagnet adapt d 
to be excited by a voltage source, said field assembly 
comprising an annular bobbin made of plastic, said 
bobbin having a generally cylindrical tubular spool and 
having an annular flange molded integrally with and 
projecting radially outwardly from the spool, said 
flange having inboard and outboard faces, a multiple 
turn winding of electrical wire supported on said spool 
adjacent the inboard face of said flange and having 
first and second end portions, electrically conductive 
means connected electrically to said first end portion 
of said winding for connecting said winding to said 
voltage source, a block molded integrally with and 
projecting axially from the outboard face of said 
flange and formed with means for supporting said elec- 
trically conductive means, a series of angularly spaced 
mounting pins molded integrally with and projecting 
outwardly from the outboard face of said flange, a 
field shell made of a material having low magnetic 
reluctance, said shell having a tubular hub and having 
an annular flange formed integrally with and projecting 
radially outwardly from said hub in spaced relation 
with one end thereof, a window extending axially 
through the flange of said shell, a series of angularly 
spaced and axially extending openings formed through 
the flange of said shell, said bobbin being assembled 
to said shell with said spool telescoped with said hub, 
with said flanges located in f ace-to*-f ace engagement 
with one another, with said block extending into said 
window and with said pins extending through said holes, 
and retaining means on the free ends of said pins for 
holding said bobbin and said shell in assembled rela- 
tion* 
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6. A field assembly as defined in claim 5 in 
Which said retaining means comprise a ring made of 
plastic and telescoped with said hub in face-to-f 
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engagement with the flange of said shell, said ring 
being formed with a series of angularly spaced holes 
which receive said pins. 

» 

incl J; •"en'bly as defined in claim 6 further 

including a mounting element molded integrally with 
said ring, said mounting element having a first annular 
portion projecting axially from the inner margin of 
saxd ring and having a second annular portion project- 
ing radially inwardly from the free end of said first 
annular portion. 

ncludxng a series of angularly spaced mounting pins 

selZl ^"'^^"^'r^^^*^ projecting axially from said 

secona annular portion. 

9. A field assembly as defined In claim 5 In 
-h.ch said MOCK comprises a platform havln, a channel 
therexn for receiving said electrically conductive 

means. 



10. A field assembly as defined in claim 9 

coverlno'sld"."' ' '° P^'""" 

covering said channel. 

fur.h"'. * 'ssembly as defined in claim 10 

further includin, means formed Integrally with said cap 
tor securing the cap to the platform with a snap fit 
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12. A field assembly as defined in claim 10 in 
which said cap is molded integrally with said platform 
and includes a living hinge which supports said cap to 
swing between open and closed positions relative to 
said platform 

13. A field assembly as defined in claim 6 in 
which said block comprises a platform having a channel 
therein for receiving said electrically conductive 
means. 

14. A field assembly as defined in claim 13 
further Including a cap covering said channel, said cap 
being molded integrally with and projecting axially 
from said ring. 

15. A field assembly as defined in claim 9 in 
which said electrically conductive means comprise an 
electrical lead of larger diameter than said electrical 
wire of said winding and disposed in said channel, said 
lead and said electrical wire being joined to one 
another at a location within said channel. 

16. A field assembly as defined in claim 9 in 
which said electrically conductive means comprise a 
conductive terminal having a first portion disposed in 
said channel and connected to said electrical wire of 
said winding at a location in said channel, said termi- 
nal having a second portion integral with said first 
portion and projecting from said channel. 
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17. A field assembly for an electromagnet, said 
field assembly comprising an annular bobbin made of 
plastic, said bobbin having a generally cylindrical 
tubular spool and having an annular flange molded inte- 
grally with and projecting radially outwardly from one 
end of the spool, said flange having inboard and out- 
board faces, a multiple turn winding of electrical wire 
supported on said spool adjacent the inboard face of 
said flange and having first and second end portions, 
first and second electrical leads of larger diameter 
than the wire of said winding and connected electrical- 
ly to said first and second end portions, respectively, 
of said winding, a terminal block molded integrally 
with and projecting axially from the outboard face of 
said flange and formed with means for supporting said 
leads, a series of angularly spaced mounting pins 
molded integrally with and projecting outwardly from 
the outboard face of said flange, a field shell made of 
a material having low magnetic reluctance, said shell 
having a tubular hub and having an annular flange 
formed integrally with and projecting radially outward- 
ly from said hub between the ends thereof, a window 
extending axially through the flange of said shell, a 
series of angularly spaced and axially extending holes 
formed through the flange of said shell, said bobbin 
being assembled to said shell with said spool tele- 
scoped onto said hub, with said flanges In face-to-face 
engagement, with said terminal block extending Into 
said window, and with said pins extending through said 
holes, and retaining means on the free ends of said 
pins for holding said bobbin and said shell in assem- 
bled relation. 
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IB. A field assembly as defined in claim 18 in 
which said window comprises a notch formed through the 
flange of said shell and opening out of the outer peri* 
phery of such flange. 

1% A field assembly as defined in claim 18 in 
which said retaining means comprise a ring made of 
plastic and telescoped onto said hub in face*to*face 
engagement with the flange of said shell, said ring 
being formed with a series of angularly spaced holes 
which receive said pins. 

2 0. A field assembly as defined in claim 20 in 
which said pins are ultrasonically welded to the walls 
of the holes in said ring. 

21. A field assembly as defined in claim 18 in 
which said retaining means comprise enlargements on the 
free ends of said pins and formed by heat staking the 
pins. 

22. A field assembly as defined in claim 18 in 
which said pins are in the form of fingers which engage 
the flange of said field shell with a snap fit. 

23. A field assembly as defined in claim 20 in 
which said means for supporting said leads comprise 
first and second radially outwardly opening grooves 
formed in said terminal block and receiving portions of 
the respective leads, said grooves also opening axially 
out of the outboard end of said terminal block, a cap 
projecting axially from said ring, said cap extending 
into said window and covering said grooves and the 
portions of the leads therein. 
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2 4. A field assembly as defined in claim 24 
further including interfitting means on said cap and 
said terminal block to restrict radial and angular 
movement of said ring relative to said bobbin. 

25. A field asembly as defined in claim 18 in 
which said means for supporting said leads comprise 
first and second radially outwardly opening grooves 
formed in said terminal block and receiving portions of 
the respective leads, said grooves also opening axially 
out of the outboard end of said terminal block. 

2 <>. A field assembly as defined in claim 26 
further including axially opening grooves formed in the 
outboard face of the flange of said bobbin and receiv- 
ing other portions of said leads. 

27. A field assembly as defined in claim 27 
further including teeth formed along opposing edges of 
each axially opening groove for gripping the respectiv 
lead. 

28. A field assembly as defined in claim 28 
further including notchs formed in the periphery of the 
flange of said bobbin and accommodating said end por- 
tions of said winding to enable said end portions of 
said winding to cross over the flange of said bobbin 
for connection to said leads. 
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2a A field ass mbly for an electromagnet adapted 
to be excited by a voltage source, said field assembly 
comprising a sh 11 made of a material having low magne- 
tic reluctance, and a bobbin made of plastic and sup- 
ported by and secured to said shell/ said bobbin having 
a generally cylindrical tubular spool and having an 
annular flange molded integrally with and projecting 
radially outwardly from the spool, said flange having 
inboard and outboard faces, a multiple turn winding of 
electrical wire of relatively small diameter, said 
winding being supported on said spool adjacent the 
inboard face of said flange and having a starting end 
portion and a finishing end portion, a pair of angular- 
ly spaced notches formed in the periphery of said 
flange and permitting said wire end portions to cross 
over said flange to the outboard face thereof, a pair 
of angularly spaced potting cavities formed in the 
outboard face' of said flange for receiving the free 
ends of said wire end portions, first and second elec- 
trical leads of greater diameter than the wire of said 
winding, and adapted to be connected to said starting 
and finishing wire end portions, respectively, a termi- 
nal block molded integrally with said flange between 
said notches and extending axially from the outboard 
face of said flange, first and second axially and 
radially outwardly opening grooves formed in said term- 
inal block and receiving portions of said first and 
second leads, respectively, first and second additional 
grooves formed in the outboard face of said flange and 
receiving additional portions of said first and second 
leads, respectively, said first additional groove in 
said flange extending from said first groove in said 
block to the potting cavity for said starting wire end 
portion, said second additional groove in said flange 
extending from said second groove in said block to the 
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potting cavity for said finishing wire end portion, and 
said first and second leads having conductors join d 
electrically to said starting wire end portion and said 
finishing wlr nd portion, respectively, in said pot- 
ting cavities. 

30. A field assembly as defined In claim 30 In 
which said first and second grooves are curved and 
generally define a seml-clrcle, said first groove being 
deeper than said second groove. 

31. A field assembly as defined In claim 31 
including a post projecting radially outwardly from 
said terminal block and located between said first and 
second grooves. 

3 2. A field assembly as defined In claim 30 In 
which each of said first and second additional grooves 
has opposing edges with teeth spaced therealong for 
gripping said leads. 

as d.J!-K ^«embly for an electromagnet, substantiaX xy 

IS T "'"^ reference to, and as shown in, 

to^'r °" ' ' ^« "^^^^^^-^ reference 

HZ,r ""^'^ °' ''"'"^ " accompanying 
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